in all journals in the EM category in the 2010 Journal Citation Reports (JCR) were included. A computerized literature search was conducted using the SciVerse Scopus database. The slope ( ) of the linear regression was used to evaluate the trends in the numbers of articles as well as the ratios to the total number of EM journal articles. Results. The trends in the numbers of articles from Taiwan, China, and Hong Kong were 6.170, 1.908, and 2.835 and the trends in the ratios of their publication numbers to the total number of EM journal articles were 15.0 × 10 −4 , 4.60 × 10 −4 , and 6.80 × 10 −4 , respectively. All -values were <0.01. The mean, median, and 75th percentiles of the number of citations in all EM journals were greater than those of these three areas. Conclusions. The publications from Taiwan, China, and Hong Kong have increased at a higher rate than those of the overall EM field in the past 20 years and indicated the rapid progress in these three areas.
Introduction
Emergency medicine (EM) is a rapidly developing medical specialty that originated in the 1970s [1, 2] . The development of EM has been reported worldwide and has been evaluated from many perspectives [3] [4] [5] . Most studies adopted the founding year, such as the founding of national organizations, nationally recognized medical specialty, board certification, standardized residency training, and specialty journals, as a milestone to evaluate the progress of EM [6] [7] [8] . These indicators are acceptable and are key components of the EM system but do not provide a quantitative, qualitative, and temporal trend evaluation of the progress of EM. During development of a medical specialty, academic research, article number, and specialty journals mature as the scope and size of the medical field grow [9] . Thus, the trend in scientific articles may provide a quantitative and dynamic assessment of the development of a medical specialty.
Taiwan, China, and Hong Kong are close in terms of geographic location, culture, and language. The milestones of EM development in these areas occurred at similar times. The first national organizations in these areas were all founded in the 1980s. The Society of Emergency & Critical Care Medicine (SECCM) and the Taiwan Society of Emergency Medicine (TSEM) were founded in 1982 and 1994, respectively [10, 11] . In China, the Chinese Society of Emergency Medicine (CSEM) and the Chinese College of Emergency Physicians were founded in 1987 and 2009, respectively [12] [13] [14] . In Hong Kong, the Hong Kong Society for Emergency Medicine & Surgery and the Hong Kong College of Emergency Medicine (HKCEM) were founded in 1985 and 1996, respectively [15, 16] . EM became a nationally recognized medical specialty and a certification board was formed in Taiwan and Hong Kong in 1997 [11, 16] . These milestones provide a general understanding of EM development in these areas in the 1990s but do not portray its more recent and dynamic evolution. Various landmarks in recent years indicate the rapid progress of EM in these areas. The official journal of the HKCEM, the Hong Kong Journal of Emergency Medicine (HKJEM), was enrolled in the 2010 Journal Citation Reports (JCR) Science Edition [17] . Authors from Taiwan and China were the first and sixth contributors outside the United States to submit manuscripts to Annals of Emergency Medicine, one of the leading EM journals in JCR category of EM [18] . Evaluation of EM progress and related studies in these areas has to date been limited. The goal of this investigation was to provide a quantitative and dynamic evaluation of the multidimensional evolution of EM and EM studies in Taiwan, China, and Hong Kong by analyzing the trends and characteristics of scientific articles published in EM journals.
Methods

Study Design.
This study was retrospective and qualified for a waiver from our institutional review board because no human subjects were involved.
Study Setting and Population.
The study period was 1992-2011. A list of EM journals was collected from the EM category in the 2010 JCR Science Edition. The details of published articles were collected from the SciVerse Scopus database. The websites of the EM journals were accessed if the SciVerse Scopus database did not include articles published within the inclusion years investigated. All journals included in the EM category in the 2010 JCR were included as source journals. The article inclusion year of each source journal was determined by its year of inclusion in the JCR. For journals included in the JCR before 1992, all articles between 1992 and 2011 were enrolled. For journals included in the JCR after 1992, the article inclusion year was 2 years before the year of inclusion of the journal in the JCR, to 2011. This adjustment was performed for reasons of consistency with the definition and calculation of impact factor in the JCR [19] . All articles published within the inclusion years of each journal were included. Articles originating from Taiwan, China, and Hong Kong were classified according to the affiliations of the first and corresponding authors. If both the first and corresponding authors were not from these areas, the article was classified as not having originated from Taiwan, China, or Hong Kong. In-press publications were excluded. 
Articles Originating from Taiwan, China, and Hong
Kong. Articles originating from Taiwan, China, and Hong Kong in each EM journal were retrieved by adding the search terms "AND AFFILCOUNTRY (Taiwan), " "AND AFFIL-COUNTRY (China), " and "AND AFFILCOUNTRY (Hong Kong)" to the search term of each EM journal. The articles retrieved were reviewed by one of the authors to confirm that they were classified according to the affiliations of the first and corresponding authors. Articles were excluded if both the first and corresponding authors were not from these areas.
We collected data on the journal, year, publication type, and the number of times cited for all articles included in the analysis. Data were analyzed using the SAS statistical software, version 9.2 (SAS Institute, Cary, NC, USA).
Measurements.
The numbers of articles published in the EM journals were adopted as the quantitative evaluation of academic performance in EM. The primary outcome measures were the trends in article numbers in EM journals originating from Taiwan, China, and Hong Kong and in the ratio to the total number of articles in all 1992-2011 EM journals. The trends between 2002 and 2011 were also calculated to evaluate evolution over the past 10 years.
Secondary outcome measures were the article distributions in EM journals, the changes in the numbers of articles published in each EM journal, the distribution of the number of times an article was cited, and the proportion of each article type.
Data Analysis.
Linear regression was used to evaluate the trends in the numbers of articles from Taiwan, China, and Hong Kong and in the ratio to the total number of articles in all EM journals. The slope ( ) of the linear regression was adopted as a representative of the trend. The 95% confidence intervals of were calculated. The distribution of articles in EM journals, number of citations, and publication types were analyzed using descriptive statistics. A value of < 0.05 was considered to indicate statistical significance.
Results
Twenty-three journals were classified in the EM category in the 2010 JCR. The numbers of articles from Taiwan, China, and Hong Kong published in each EM journal during the study period are shown in Table 1 Table 2 . The number of articles in EM journals from Taiwan, China, and Hong Kong increased at a faster rate during these two periods than did the total number of EM journal articles. These trends were all statistically significant, with the exception of that in the ratio of the number of articles from Taiwan the number of articles from Taiwan was greater than that of those from China and Hong Kong between 1992 and 2011; however, the difference was not significant between 2002 and 2011. The numbers of articles in EM journals from Taiwan, China, and Hong Kong were not distributed evenly among the EM journals ( Figure 3 . The numbers of articles in HKJEM were not plotted because only four publication years were included.
The mean, standard deviation, 25th percentile, median, 75th percentile, mode, maximum, skewness, and kurtosis of the number of citations from Taiwan, China, and Hong Kong and all EM journal articles are shown in Table 4 . The publication types in the SciVerse Scopus database were classified as Article, Review, Letter, Editorial, Short Survey, Note, Erratum, and Conference papers. The proportions of each publication type from Taiwan, China, and Hong Kong and in all EM journals are shown in Table 5 .
Discussion
This study focused mainly on articles in EM journals from the JCR. In addition to the JCR journals, EM-related studies are also published in national EM specialty journals not included in JCR. A brief review of the official journals of the national EM specialty organizations of Taiwan, China, and Hong Kong provided another perspective of the progress of EM and a comparison with our results. The Journal of Emergency and Critical Care Medicine (JECCM), the official journal of SECCM, was first published in 1990 [22] . The Journal of Taiwan Emergency Medicine (JTEM), the official journal of TSEM, was first published in 1999 [23] . The JECCM and JTEM are published in English. Thirteen EM-related journals are available in China [24] . The Chinese Journal of Emergency Medicine, the official journal of CSEM, was first published in 1990 [25] . The World Journal of Emergency Medicine, the only English EM specialty journal in China, was first published in 2010 [26] . The HKJEM, the official journal of HKCEM, was first published in 1994 in English and is the only EM specialty journal included in JCR in these three areas [17] . The publication of a national EM specialty journal serves as a milestone of academic research at the national level [27, 28] . The first official journals of national EM specialty organizations in these areas were all first published in the 1990s, regardless of the publication language. The journal publication language is one of the factors that can influence journal internationalization [29] . English has become the international language for scientific studies and allows research results to be seen by most international researchers [29, 30] . The first English EM-specialty journals in Taiwan and Hong
Kong were first published 20 and 16 years, respectively, earlier than those in China. This timing is compatible with our finding that the increase in the number of scientific articles published in JCR EM journals from Taiwan and Hong Kong was both earlier and faster than that of articles from China. The first English EM-specialty journal in China was first published in 2010. This timing is compatible with the recent rapid increase in scientific articles from China published in JCR EM journals. The results indicate that EM research in China has been progressing rapidly in recent years. Authors from Taiwan and Hong Kong have contributed many articles to JCR EM journals in the past few decades. The HKJEM was enrolled in the JCR in 2010; however, no EM-specialty journal originating from Taiwan is included in the JCR. In addition, the number of articles from Taiwan published in EM journals has decreased since 2008. These results should be considered by both the national organizations of, and emergency physicians in, Taiwan. Articles from Taiwan, China, and Hong Kong are concentrated in a limited number of journals, and some journals publish studies from these three areas only rarely. About 80% of the articles from these three areas are concentrated in five journals. These journals were in English, originated from the United States and Europe, had a journal impact factor rank in the top half of the EM category, and were included in the JCR before 1992. Thirteen journals published fewer than 10 articles from these three areas and were not published in English (German, Turkish, or Spanish), originated outside the United States, and were enrolled in the JCR after 2005 or were invitation-only journals. This phenomenon may have been due to three reasons. First, the longer the journal had been included in the JCR, the more publications were included. Second, the number of EM journals in the JCR expanded rapidly, such that the distribution of articles inevitably became uneven. The EM category in the JCR was independent in 2000 and included only 12 journals. Eight of the 12 journals remained in the category, and 23 were included in the EM category of the 2010 JCR [31] . Third, the most common foreign language in these three areas is English, so English journals are the first to which articles are submitted. This indicates that EM is a rapidly growing specialty and informs emergency physicians of the progress of EM research in non-English speaking countries, newly published EM journals, and outside the United States.
The trend in the numbers of articles from these three areas published in each EM journal revealed the major Table 6 Title of Journal * The number of times an article is cited represents the degree of its influence on other publications and was adopted in this study as an indicator of the impact and quality of articles [32] . The distributions of cited times of an article from these three areas and all EM journals were skewed but exhibited a pattern identical to those of scientific publications in other fields [19] . The maximum, 75th percentile, median, and mean of the number of citations in all EM journals were higher than those of these three areas individually. The 75th percentile, median, and mean number of citations for articles from Taiwan were higher than those of articles from China and Hong Kong. This distribution indicates that the average influence of all EM journal publications was greater than those of these three areas individually and that the mean influence of Taiwanese articles was greater than that of articles from China and Hong Kong. An evaluation of the number of times an article was cited may not immediately reflect the influence of recent publications due to the time lag between the cited publication and the citing article. The proportions of recent publications from these three areas were higher than those of all EM journals. In addition to quantitative change in recent years, whether there is also qualitative change in these areas from the perspective of the numbers of times cited requires further study.
The majority of publications were "Article, " the proportions of which from these three areas were higher than those of all EM journals. The proportion of "Editorials" was lower in Taiwan and China than in Hong Kong. This may be explained by the fact that no JCR journal originates from Taiwan or China, and the origin of the Editorial tends to be identical to that of the journal.
Limitations
There are limitations of this study that should be mentioned. First, the development of EM is a multidimensional process. The trend in scientific publications in EM journals provides only one of the multiple aspects of the whole picture, in addition to other milestones. No single method can evaluate overall progress comprehensively. Second, EM is closely related to many other medical fields, and the impact of EM-related studies published in non-EM JCR journals was not evaluated. Third, the trends mentioned in this paper may not be purely linear. However, Quadratic forms were not used for its difficulty in interpretation. Fourth, the evolution of a medical specialty is a complex process and is influenced by many factors [27] . The forces driving this evolution were not investigated here.
Conclusions
In the past 20 years, the numbers of articles from Taiwan, China, and Hong Kong published in EM journals increased substantially and exceeded the overall rate of increase in the total number of EM journal articles. This result confirms the rapid progress of EM in these three areas in addition to milestones of EM evolution. The quantity and quality of articles that originated from Taiwan were greater than those from China and Hong Kong. However, the gaps between Taiwan and China and Hong Kong have diminished since 2008.
